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APPLICATION FOR EXEMPTION UNDER
FIFRA SECTION 1

1. CHEMICAL:
Chemical name: 2-(2-chlorophenyl)-methyl-4-4-dimethyl1-3-isoxazolidinone
Common name: Dimethazone (FMC 57020)

Structure:
C1

0

H N— CH
3 I 2
HC 0
3

2. TEST MATERIAL:

Not Applicable.
3. STUDY/ACTION TYPE:

Review of application for specific exemption in accordance with FIFRA Section 18.
4, STUDY IDENTIFICATION:

Submitted by: Raymond Ferrarin, Assistant Director
Pesticide Control Program
State of New Jersey
Department of Environmental Protection
Division of Environmental Quality
CN 411
Trenton, NJ 08625-0411

Identifying No.: 90-NJ-06

Action Code: 510
Record Number: 260,666
Date Received: 3/9/90

5. REVIEWED BY:

W. Martin Williams Signature: A/%W

Hydrologist s
OPP/EFED/EFGWB/Ground-Water Technololgy Section Date: 4;/21¢>/2747
6. APPROVED BY: |
Michael R. Barrett SignafE;;;:;;;i;%z;‘églg:;2f§1ﬂ22é2£/<tf4:—
Section Head (Acting)
OPP/EFED/EFGWB/Ground-Water Technology Section Date: ;;/4§'%?/4?723
7. CONCLUSIONS:
Dimethazone is both mobile and persistent in soil and water. Environmental fate
properties are not unlike those of atrazine in soil and water. Atrazine has been
Tez 3



10.

shown to leach to ground water at low concentrations as a result of normal field
use (typically less than 1 ppb). In hydrogeologically sensitive areas, atrazine
concentrations have been detected at levels up to 40 ppb. Because application
rates for dimethazone in this request (0.5 to 0.75 1b ai/A) are lower than typical
application rates for atrazine (2 to 4 1b ai/A), it is unlikely that dimethazone
will leach to ground water at the same levels as atrazine from this Section 18.

. RECOMMENDATIONS:

EFGWB does not object to this Section 18 on the basis of ground water concerns with
the recommendation that dimethazone not be used in areas having very permeable
(sandy) soils, ground water Tess than 30 feet, and/or soil conditions conducive to
preferential flow (e.g., karst terrane).

Please contact Toxicology Branch, HED for toxicological implications of ppb levels
of dimethazone in ground water. :

. BACKGROUND:

The applicant requests the use of Command 4EC at a rate of 0.5 to 0.75 1b ai/A once
per year to control broadleaf weeds on peppers. Up to 8000 acres would be treated
with a single application (preplant incorporated) from April, 1990 to October,
1990. The ineffectiveness of alternative methods of control are discussed in the
application. The total quantity of active ingredient required is 8000 1b.

DISCUSSION:

Table 1 compares soil and chemical attributes for dimethazone (USEPA 1985) to
criteria used to assess leaching potential (Cohen et al. 1984). Table 1
illustrates that dimethazone is both mobile and persistent in the environment.

The leaching potential of dimethazone is compared to 13 high volume use pesticides
in Table 2. The Retardation and Attenuation Factors in Table 2 were obtained using
the interactive computer program CHEMRANK (Nofziger et al. 1988). The Retardation
Factor is an index of mobility and is a function of the bulk density, organic
carbon content, field capacity, and porosity of the soil as well as of the organic
carbon-water partition coefficient and Henry’s Law constant of the pesticide. The
Attenuation Factor reflects the proportion of the applied compound that will reach
a defined control depth in the soil and is based on the Retardation Factor, decay
rate (soil degradation half-l1ife), and recharge rate. :

Pesticide mobility in an idealized sandy clay lToam soil (20% clay, 20% silt, and
60% sand) was simulated with CHEMRANK to derive the results in Table 2. A control
depth of 1.0 meter and overly conservative (intense) recharge rate of 10 mm/day
were used in the model to calculate the Attenuation Factor. Two soil horizons were
defined, with the first horizon being between 0.0 and 0.15 m, and the second
horizon between 0.15 and 1.0 m. Respective characteristics of these two horizons
were: organic carbon contents of 1.2 and 0.4% and bulk densities of 1.4 and 1.5
gram/cc. Both horizons were defined as having a field capacity of 20% and a
porosity of 45% (by volume). A detailed discussion of Table 2 is presented by
Barrett and Williams (1989).

Dimethazone is ranked in Table 2 according to leaching potential as defined by the
Attenuation Factor. Dimethazone is ranked below carbofuran (a very mobile chemical
based on its low organic carbon-water partition coefficient) but above simazine,
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2,4-D, and atrazine. 2,4-D is very mobile but relatively nonpersistent. Atrazine
and simazine are both mobile and persistent. Mobility and persistence as reflected
by the organic carbon-water partition coefficients and soil half-1ives,
respectively, are similar for dimethazone, atrazine, and simazine.

EPA has no record of ground-water monitoring for dimethazone. Ground-water
monitoring data for chemicals having similar environmental fate characteristics can
be used to estimate maximum potential concentrations from the use of dimethazone.
Carbofuran, simazine, 2,4-D, and atrazine have been detected in various studies in
ground water as a result of normal field use (Williams et al. 1988).
Concentrations have been reported as high as 176 ppb for carbofuran, 9.1 ppb for
simazine, 49.5 ppb for 2,4-D, and 40 ppb for atrazine. Extensive monitoring has
occurred for atrazine - more than the other pesticides. Except in conditions of
very high hydrogeologic vulnerability (e.g., permeable soils, ground water less
than 30 feet, and/or karst terrain), most atrazine concentrations in ground water
associated with normal agricultural use fall in the sub-part per billions range
(Barrett and Williams, 1989).

Table 2 illustrates that application rates for dimethazone are generally less than
those of atrazine by a factor of 2 to 8. Application rates for.this Section 18 are
0.5 to 0.75 1b ai/A compared to typical application rates of 2 to 4 1b ai/A for
atrazine. Based on the lower application rates and similar environmental fate
behavior, is unlikely that dimethazone will result in higher concentrations in
ground water than atrazine.

Dimethazone is substantially less toxic than carbofuran, simazine, 2,4-D, and
atrazine. Although EPA’s Office of Drinking Water has not proposed a health
advisory level for dimethazone, a surrogate Tifetime health advisory of 300 ppb can
be calculated from the reference dose (RfD) of 0.043 mg/kg/day (USEPA 1990) based
on assuming a human having an average wight of 70 kg consumes two liters of water
per day of which 20 percent is drinking water. This is the standard approach used
by the Office of Drinking Water in calculating long-term health advisory levels.
This surrogate standard of 300 ppb is significantly higher than the maximum
concentration of 40 ppb detected to date for atrazine in ground water as a result
of agricultural use.
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TABLE f,
NG ASSESSHENT FOR DIMETHAZONE ]

ACZIZFTION PARTITION COEFF,
SCLURILITY
H'PFULYSISkHALF-LIFE
PEORLISTS HALF-LIFE

LEACHI
RANGES CRITERIA " ASSESSMENT
1,54 - 6,85 (5.0, 1.0 OR 2.6 MODERATE 10 SIGNIFICANT
1118 PPy )30 PP SIGNIF LCANT
STABLE )25 WEEKS _ SIGNIFICANT
SOIL - STABLE ) WEEK SIGNIFICANT
WATER - 83 UAYS
B35 )2-3 WEEKS SIGNIFICANT

AEEZ210 SOIL HALF-LIFE
HERE'S LAW CONSTANT

4,09 E-8 ATH-NI/MOL 1.9 E-2 ATH-NI/HOL  SIGNIFICANT

................

OvEZALL ASSESSHENT: DINETHALD

NE 15 BOTH HOBILE AND PERSISTENT

COUFITATION OF HENRY'S LAW CONSTANT:

RH=(5/p

------

P = VAFOR PRESSURE = 1,44 £-4 T0RR = 1,895E-7 ATH

(5 = SOLYBILETY = f110,9 ppy

= 8011 SN/

=ML GH/MT X (f MOLE/239.7 6M) < 4,631 MOLE/M]

NH = (50P = 4,630 11,8956~
Lt = 4,092 €-8 (N3-ATM/MOL)

=Ll ey HUL/(ﬂJ-AIH).



/_ulm > S6 2°c 0.00.‘ e

oemerpy S4-%0 ococ. H WQ{uN(fkvi.ﬁwllll!

(6861 ¥daASN) T9AdY AXOSIADY YITEaH SWTIDITT 10 Tonw] JueuTWEIUO) WnwIxel I9aem buryurag ,
- 9pIOTIDASU(I) ‘SPIDTQIS(H)

00-3 0°0 oL 0°0€£8€ 0°0586 $0-3 29°1 00°T - 0570 4 H urtTeaNIITIL £l

00-3 0°0 b 0°082 - 0°DEEL L0-3 Z1°9 05°0 4 I uotyaezed tAyIeH Z1

00-3 0°0 I § 0°69 - 0°06LT L0-3 0Z°1 06°0 - S | uotyletenN 11

T1-3 §°¢ 4 0°z2 0°0vS 90~-3 9Z°8 00°9 - 00°¢ ose ] ejetdang o1

60-3 €°¥ L L6 0°622 S0-3 68°1 0S°T 00L 1 TAaeqied ¢

¥0-3 6°2 | 2 G z°e 0°061 80-3 vZ'¢t 00°F - 0S°T 4 H aoTyoeIv 8

€0-3 §°2 0z 9°8 07002 60-3 9T°6 00°€ ~ 0S°T 001 H I0TYDeTOIBN (

€0-3 6°§ 0¢ VL 0°891 ZT1-3 L1°¢ 00°y - 00" 1 01 3] suyzeued) 9

10-3 Z°1 o€ - 9 056 01-3 €€°Z  00°T - §Z°0 002 Mo UFZNQIIIeN §

10-3 £°1 09 1°L 0°091 60-3 0Z°¢€ 00°% - 00°2 € H SuUIZRIY ¥ .

10-3 ¥ 1 91 £°Z 0°€¢ 20-3 LT°€ 00°Z - §2°0 oL B a-v‘z ¢ :

10-3 0°¢ SL G'9 01 01-3 89°¢ 00'F - 00°2 1 4 R Buyzewys 7
-

10-3 2°§ 4 4 0°2 §°6Z 60~3 01°8 06°0 or 1 uexngoqie) |

(shep) . (*0°0 H/1Tw) (Tow/gw-uze) (exoe/-qr) {qdd)
x03003 9 17-41PH 103083 JUBTOTIIV0D JUeISUO) o3ey JPlepueas sweN  uey
uorjenuelly uotaepeibeg uotIepIelLy - uUoT]ITITEg I93BM MEq §,Axusy uotaeor1ddy yaTeesy 1950 uouo)
uoqae) otuebap Teotdiy

S8pTOTISed pasn ATuowwo) swog jo
burxuey terauejog butyoear pue §013sTI930RIRPYD AXISTWOYD TRjUSWUOITAUZ ‘¥ e1qel



1.

APPLICATION FOR EXEMPTION UNDER
FIFRA SECTION 18

CHEMICAL :

Chemical name: 2—(2-chlorophenyl)~methy1—4—4—dimethy1—3—isoxazolidinone
Common name: Dimethazone (FMC 57020)
Structure:

C1

0 |

I
H N— CH
3 |2

HC 0

. TEST MATERIAL:

Not Applicable.
STUDY/ACTION TYPE:

Review of application for specific exemption in accordance with FIFRA Section 18.

. STUDY IDENTIFICATION:

Submitted by: Gerald Florentine, Pesticide Use Specialist
Commonwealth of Pennsylvania
Department of Agriculture
2301 N. Cameron Street
Harrisburg, PA 17110-9408

Identifying No.: 90-PA-01

Action Code: 510
Record Number: 260,655
Date Received: 3/9/90

- REVIEWED BY:

W. Martin Williams Signature: CL/C:sz::;7<f:>dﬁL/Z;‘ézg-———\
7

Hydrologist
OPP/EFED/EFGWB/Ground-Water Technololgy Section Date: §?4i2/§29

APPROVED BY:

| Michael R. Barrett Signature: @(LV\ \E)jMJ &:W/ MV«??

Section Head (Acting) U7 7 ¥
OPP/EFED/EFGWB/Ground-Water Technology Section Date: ?y@%hfﬂqg

. CONCLUSIONS:

Dimethazone is both mobile and persistent in soil and water. Environmental fate
properties are not unlike those of atrazine in soil and water. Atrazine has been
shown to leach to ground water at low concentrations as a result of normal field
use (typically less than 1 ppb). In hydrogeologically sensitive areas, atrazine
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10.

concentrations have been detected at levels up to 40 ppb. Because application
rates for dimethazone in this request (0.5 to 1.0 1b ai/A) are lower than typical
application rates for atrazine (2 to 4 1b ai/A), it is unlikely that dimethazone
will Teach to ground water at the same Tevels as atrazine from this Section 18.

. RECOMMENDATIONS:

EFGWB does not object to this Section 18 on the basis of ground water concerns with
the recommendation that dimethazone not be used in areas having very permeable
(sandy) soils, ground water less than 30 feet, and/or soil conditions conducive to
preferential flow (e.g., karst terrane).

Please contact Toxicology Branch, HED for toxicological implications of ppb levels
of dimethazone in ground water.

. BACKGROUND:

The applicant requests the use of Command 4EC at a rate of 0.5 to 1.0 1b ai/A once
per year to control broadleaf weeds on peppers. Up to 3000 acres would be treated
with a single application (preplant incorporated) from May, 1990 to August, 1990.
The ineffectiveness of alternative methods of control are discussed in the
application. The total quantity of active ingredient required is 2250 1b.

DISCUSSION:

Table 1 compares soil and chemical attributes for dimethazone (USEPA 1985) to
criteria used to assess leaching potential (Cohen et al. 1984). Table 1
illustrates that dimethazone is both mobile and persistent in the environment.

The leaching potential of dimethazone is compared to 13 high volume use pesticides
in Table 2. The Retardation and Attenuation Factors in Table 2 were obtained using
the interactive computer program CHEMRANK (Nofziger et al. 1988). The Retardation
Factor is an index of mobility and is a function of the bulk density, organic
carbon content, field capacity, and porosity of the soil as well as of the orcanic
carbon-water partition coefficient and Henry’s Law constant of the pesticide. The
Attenuation Factor reflects the proportion of the applied compound that will reach
a defined control depth in the soil and is based on the Retardation Factor, decay
rate (soil degradation half-1ife), and recharge rate.

Pesticide mobility in an idealized sandy clay loam soil (20% clay, 20% silt, and
60% sand) was simulated with CHEMRANK to derive the results in Table 2. A control
depth of 1.0 meter and overly conservative (intense) recharge rate of 10 mm/day
were used in the model to calculate the Attenuation Factor. Two soil horizons were
defined, with the first horizon being between 0.0 and 0.15 m, and the second
horizon between 0.15 and 1.0 m. Respective characteristics of these two horizons
were: organic carbon contents of 1.2 and 0.4% and bulk densities of 1.4 and 1.5
gram/cc. Both horizons were defined as having a field capacity of 20% and a
porosity of 45% (by volume). A detailed discussion of Table 2 is presented by
Barrett and Williams (1989).

Dimethazone is ranked in Table 2 according to leaching potential as defined by the
Attenuation Factor. Dimethazone is ranked below carbofuran (a very mobile chemical
based on its low organic carbon-water partition coefficient) but above simazine,
2,4-D, and atrazine. 2,4-D is very mobile but relatively nonpersistent. Atrazine
and simazine are both mobile and persistent. Mobility and persistence as reflected

9¢9 /o



by the organic carbon-water partition coefficients and soil half-lives,
respectively, are similar for dimethazone, atrazine, and simazine.

EPA has no record of ground-water monitoring for dimethazone. Ground-water
monitoring data for chemicals having similar environmental fate characteristics can
be used to estimate maximum potential concentrations from the use of dimethazone.
Carbofuran, simazine, 2,4-D, and atrazine have been detected in various studies in
ground water as a result of normal field use (Williams et al. 1988).
Concentrations have been reported as high as 176 ppb for carbofuran, 9.1 ppb for
simazine, 49.5 ppb for 2,4-D, and 40 ppb for atrazine. Extensive monitoring has
occurred for atrazine - more than the other pesticides. Except in conditions of
very high hydrogeologic vulnerability (e.g., permeable soils, ground water less
than 30 feet, and/or karst terrain), most atrazine concentrations in ground water
associated with normal agricultural use fall in the sub-part per billions range
(Barrett and Williams, 1989).

Table 2 illustrates that application rates for dimethazone are generally less than
those of atrazine by a factor of 2 to 8. Application rates for this Section 18 are
0.5 to 1.0 1b ai/A compared to typical application rates of 2 to 4 1b ai/A for
atrazine. Based on the Tower application rates and similar environmental fate
behavior, is unlikely that dimethazone will result in higher concentrations in
ground water than atrazine.

H



REFERENCES

Barrett, M.R. and W.M. Williams, "The Occurrence of Atrazine in Ground Water as
a Result of Agricultural Use", presented at the Conference on Pesticides in
Terrestrial and Aquatic Environments, sponsored by the Virginia Water Resources
Research Center, Virginia Polytechnic Institute, May 18-22, 1989 in Richmond
Virginia.

Cohen, S.Z., S.M. Creeger, R.F. Carsel, and C.G. Enfiel, "Potential Pesticide
Contamination of Groundwater from Agricultural Uses, in Treatment and Disposal
of Pesticide Wastes", ACS Symposium Series #259, R.F. Krueger and J.N. Seiber,
ed., American Chemical Society, Washington, D.C., 1984.

Nofziger, D.L., P.S.C. Rao, and A.G. Hornsby, “CHEMRANK: Interactive Software
for Ranking the Potential of Organic Chemicals to Contaminate Groundwater",
University of Florida, Gainesville, 1988.

U.S. Environmental Protection Agency, "Exposure Assessment Branch One Liner, EAB
File No: 125401", unpublished chemical property summary on Dimethazone prepared
by the Hazard Evaluation Division, Exposure Assessment Branch, Aug. 13, 1985.

U.S. Environmental Protection Agency, "RfD Tracking Report", unpublished,
prepared by Office of Pesticide Programs, Health Effects Division, February 22,
1990. :

Williams, W. M., P.W. Holden, D.W. Parsons, and M.N. Lorber, “"Pesticides in
Ground Water Data Base: 1988 Interim Report", U.S. Environmental Protection
Agency, Office of Pesticide Programs, December 1988.



TABLE 1,
LEACHING ASSESSWENT FOR DIMETHAZONE i

Frateory _RANGES CRITERIA ASSESSHENT

ACZZZFTION PARTITION COEFF. 1.54 - 4.85 (3.0, 1.0 OR 2.0 MODERATE 10 SIGNIFiCANT v
SCLURILITY 1119 pra )30 PPH SIGNIFECANT

FrOROLYSES HALF-LIFE STABLE )25 HEEKS SIGNIF1CANT

FEOTOLISIS HALF-LIFE S0IL - STABLE M WEEK SIGNIFICANT

HATER - &8 DAYS
AEFZ2IC SOIL HALF-LIFE 28 - 113 DAYS )2-3 WEEKS SiENlFICA“T
HEMRY'S LAW CONSTANT 4.09 E-8 ATH-NI/MOL ¢1.0 €-2 ATH-H3/MOL  SIGNIFICANT

O:E2ALL ASSESSHENTS DIMETHAZONE 15 eOTH HOBILE AMD PERSISTENT

CO*FITATION OF HENRY'S LAW CONSTANT:

M=(5/p
P = VAFQR PRESSURE = 1,44 E-4 10RR ; 1.895E-7 ATN
(5 = SCLUBILLTY = 1110, PPN = 401y 6H/n3

= MILE GH/NT X (1 NOLE/239.7 61 = 4,431 HOLE/H3
KM = (5P = 4,831 / 1,895€-1 = L ET HDL/(HJ-AIH).
1iid = 0,090 E-8 (N3-ATA/NOL)
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